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BACKGROUND 
The military relies on training devices and simulators for a 
large proportion of training for actual equipment usage. The 
efficient selection and use of these devices is of central 
importance. Technology advances have lead to regular increases in 
simulation realism and refinement. Often left unconsidered, 
however, are the possible cost savings or training benefits of 
alternative, usually less sophisticated, training devices. Few 
empirical studies are available on the comparative training 
effectiveness of alternative simulation approaches, particularly 
with respect to selection of simulator design features. 
The MANPRINT program (Manpower and Personnel Integration) was 
created by Army Regulation AR-602-2 to institutionalize and make 
explicit the tradeoffs among all people-related issues during 
weapon system design. The MANPRINT charter provides that six 
domains - manpower, personnel, training, human factors engineering, 
systems safety, and health hazards - will be considered in the 
cr i tical early stages of materiel acquisition programs. The 
process underlying MANPRINT is a sequence of formal checks to 
insure examination, documentation and evaluation of the potential 
impacts of the various domains on the operational performance of an 
evolving system. The products are a System MANPRINT Management 
Plan (SMMP) designed to guide the evaluation process, and a series 
of integrated analyses of each domain. 
Al though MANPRINT is typically directed toward operational 
systems, the logic is equally relevant to tradeoffs in the design 
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I it applies to device design: among other activities, performance on 
simulators and devices could also be used as an "intermediate" 
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criterion to estimate how well an individual trainee would perform 
in the actual system (the "ultimate" criterion). 
Figure 1. system Performance versus Training Device Performance 
Variables that 
matter in 
system 
performance 
Variabl es that 
matter in 
training device 
performance 
Training 
Device 
Performance 
Pr ed ictive 
Optimized 
Manned, 
Fielded 
System 
Performance 
I Intermediate I U1 ti mate 
Cri terion Crit erion 
ASSUMPTION: Intermediate criterion relates to ultimate cri terion. 
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Applying the MANPRINT process, although difficult in any context, 
is particularly challenging in simulator and device design. The 
tradeoffs among domain impacts which MANP~INT encourages are 
significantly hampered by a serious scarcity of data required to 
support comparative analyses of simulator design features. 
Aptitude of the trainee influences the amount of training time 
required and the appropriate methods of instruction, and thus 
affects requirements for types and sophistication of training 
equipment. Decisions about the skill mix and manning levels needed 
to operate and maintain a system will drive training strategies and 
in turn the features of simulators and devices. Relationships 
among these and other variables in the MANPRINT domains are not 
well-understood. For effective tradeoffs among relevant variables, 
these relationships should be better quantified; in particular, for 
purposes of estimating performance, the shapes of underlying 
functions must be better defined. 
Deriving needed information about relationships requires a 
systematic analysis of empirical data about trainee learning and 
performance . Unfortunately, such data are generally absent. A 
premise of this project and of an earlier related effort was that 
useful data might exist in the research literature and/or at 
simulator field sites which could be adapted or reanalyzed to 
provide tradeoff relationships for device design. The effort 
described in this report was directed toward identifying data gaps 
and the properties of needed data, and to searching for relevant 
data sets. 
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PROJECT OBJECTIVES 
The main objective of this project was to review and collect 
existing data and where possible, to perform preliminary analyses 
of the relationships between MANPRINT variables and associated 
performance measures on training devices. More specifically, the 
intent was to determine if empirical data existed that would show 
the interaction of simulator design features (i.e., equipment or 
"Human Factors Engineering (HFE) " variables) with variables such as 
soldier aptitude, training background, experience, and education 
(i.e., Manpower, Personnel and Training (MPT) variables. Figure 2 
depicts a hypothetical relationship between display resolution (an 
HFE variable) with soldier aptitude (an MPT variable). Since there 
is usually little control over the quality of the recruit, we can 
choose to manipulate other variables that are in our direct control 
to increase the level of performance. 
Figure 2. Linking Performance Outcomes to MANPRINT Variables 
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There is a very large set of potentially useful predictor 
variables within the personnel, training ; and human factors 
engineering domains of MANPRINT. The difficulty lies in obtaining 
the data in a form suitable for statistical determination of the 
important forecasting variables. An additional objective of this 
effort was to evaluate the metric properties of data required for 
such predictions. 
PRIOR AND RELATED EFFORTS 
Under a predecessor effort funded internally by IST (Uliano, 
Lane, and Fatic, 1989), the search began for existing data which 
could be used to study relationships between MANPRINT variables and 
performance criteria. A maj or obj ecti ve of that study was to 
determine the availability and utility of data and data 
interrelationships from prior literature. The MANPRINT variables 
of interest were restricted to those that had primary influence on 
training device performance (i. e., equipment features, trainee 
. 
apti tude, prior training, experience level, type of training, 
etc.). within that limited domain f the purpose of the effort was 
to locate, document, record, and informally examine the predictive 
utility of empirically-based literature on task performance as a 
function of one or more of the variables of interest, with the goal 
of identifying variables which should be studied further or 
eliminated from further analyses. 
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The review of the literature revealed that few studies h a d been 
conducted that provided information, either directly or indirectly, 
on the relationship of MANPRINT variables to system outcomes. ·Of 
the more than 200 articles and reports reviewed in depth, only 46 
contained information on at least one MANPRINT variable and the 
majority of these studies were not intended to measure their 
influence as independent variables. The conclusion was that the 
existing base of data in the literature was not sufficient to 
support the development of quanti tati ve methods to predict or 
estimate system or soldier performance from MANPRINT variables. 
Uliano et al. (1989) also identified four critical properties 
that data sets must exhibit to be useful for forecasting and 
quantitative research purposes. 
A. Large enough sample sizes to develop and validate 
quant itatively sound prediction equations. 
B. Reasonably complete records on the same enti ti.es (i. e. , 
i ndiv iduals, groups) on all key variables across the 
pe riod of time for which predictions are to be made. 
c. Variability in the sample on some of the important 
variables (e.g., aptitude, e xperience, equipment 
configuration, etc,). 
D. A continuing "institutionalized" source of complete 
records for regular application of the forecasting 
techniques as part of the MANPRINT decision process. 
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None of the research data sets investigated by Uliano et al. 
(1989) met these required properties. These critical data 
characte ristics were also used as a guideline in examining data 
sources for the current effort. 
Two separate efforts funded by the Department of Defense (DoD) 
approach the problem of prediction from different starting points 
and with different assumptions. The Automated Simulator Test and 
Assessment Routine (ASTAR) funded by the Naval Training Systems 
Center is designed to assist in evaluating the effectiveness of a 
training device or method (Ragusa, Barron, & Gibbons, 1989). ASTAR 
supports an analyst evaluating a training approach by asking 
questions about the training device features that affect learning 
difficulty or transfer of training to the job environment. ASTAR 
computes several "effectiveness" scores which can then be used to 
make comparisons among devices or methods. ASTAR is a prototype 
and, at this writing, is undergoing review. The Optimization of 
Simulator-based Training Systems (OSBATS) is also a PC-based 
decisi on aid that determines training device and training system 
configurations that meet published training requirements at minimum 
cost (Ragusa, Barron & Gibbons, 1989). 
prototype and has yet to be validated. 
Like ASTAR, OSBATS is a 
The main question about 
ASTAR and OSBATS is whether decisions based on models, structure, 
and assumed relationships are as effective as estimates based on 
comparisons of empirical data . 
The Isoperformance model (iso meaning "same") developed by 
Essex Corporation for the Air Force and Army approaches the 
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operational system performance issue by focusing on the assumption 
that differing combinations of individual differences, training, 
and equipment variables can lead to the same desired outcome or 
performance criterion (See Kennedy, Jones, and Baltzley, 1988, for 
more detail on the isoperformance model). The isoperformance model 
is based both on expert judgement and on extensive and varied 
empirical research conducted in part at the Navy's Visual 
Technology Research Simulator. It incorporates three factors: 
individual differences, (e.g., history, psychological, 
anthropometry), training (e.g., adaptation, practice), and 
equipment (display formats, symbology, controls, etc.). The major 
difference of this model is that it provides checks on how well the 
user-provided estimates conform to known regularities from human 
engineering, personnel, and training research. Figures 3 and 4 
provide sample output from the isoperformance core program. In 
Figure 3, using one equipment configuration, we can see that about 
three weeks of training with very high aptitude people will produce 
the same proportion (hence the prefix II iso-II) of proficient 
personnel as can only be produced in nine weeks of training with 
lower aptitude people. In fact, not even nine weeks of training 
will suffice if the aptitude level is too low. The levels noted on 
the ordinate indicate what these minimum levels are for the curves. 
Thus, no amount of training up to nine weeks will suffice to 
produce pe rsonnel 80% of whom are proficient with aptitude levels 
lower than indicated on the ordinate! Suppose now that a second 
configuration of the same equipment is also being considered If 
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the second con f iguration ( i .e., "11") makes heavier demands on the 
subj ects than the first configuration (i. e. I "1") I then one o f the 
curves in Figure 3 (say the one 50% proficient) would look like the 
one in Figure 4. Any point on either of these t wo curves in Figure 
4 will suffice to produce personnel 50% of whom are proficient . 
The implication for configuration II is that to achiev e the same 
percentage of proficient personnel one will either have to train 
the same personnel longer or, holding training time constant, 
assign higher aptitude personnel to the task. 
Figure 3. Sample Output from Isoperformance Model 
~ 
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<t: 
- 80 
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-20 
1 2 34 5 6 78 9 
Training Time (Weeks) 
Figure 4. Sample Ou tput from Isoperformance ~odel 
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RESEARCH APPROACH 
The approach for this present effort involved a systematic 
search for relevant data sets that might be available from 
government laboratories, and contractors, or at simulator field 
sites, including data collected for other purposes that might by 
useful for reanalysis. An informal advisory panel was formed with 
the purpose of targeting an initial group of potential data sources 
wi th the highest probability of possessing the required data. This 
advisory panel included local technical and management 
representatives from the Army Human Engineering Lab (HEL) , Army 
Research Institute (ARI) , the Army Project Manager for Tra i ning 
Devices (PM TRADE), and 1ST program managers and technical 
personnel. In addition to the suggestion of data sources, the 
panel noted the importance of focusing the effort on a "training 
device" orientation to ensure a realistic scope. 
REVIEW OF DATA SOURCES 
The advisory panel provided possible data sources to use as a 
starting point. Telephone conversations were conducted initially 
to determine the availability and appropriateness of a given data 
set for our needs. Follow-up calls or local visits were then 
conducted as needed. All major contacts were documented and are 
included in Appendix A. 
HEL, ARI, Naval Training Systems center (NTSC), and the Air 
Force Human Resources Lab (AFHRL) were surveyed first because of 
their focus on training device acquisition and related human 
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performance and usability issues. 
None of the data reviewed meet all of the stated criteria 
developed for this study. Only the data residing at Ft. Knox's 
Armor Simulator Division appeared to be the most complete, yet 
there were critical pieces of data that had to be collected from 
external, archival data sources before it could be used. That is, 
performance summaries produced by the automated performance 
measurement systems did not, and never were intended to, include 
MPT information about the soldier. 
To fill this information gap, we 
Manpower Data Center (DMDC) to determine 
contacted the Defense 
if we could use the 
exiting descriptor information on the computer printouts (i.e., 
first initial, last name, MOS, grade, and date(s) of exercise) as 
a gateway into the Active Duty File which contains related MPT 
information. The task of DMDC was to first match the above 
information provided to them to a social security number (SSN). 
Once an SSN was established and verified, acquiring the need MPT 
information involved a relatively simple computerized query 
process. 
OUTCOME OF DATA REVIEW 
Performance scores from 285 enlisted soldiers (Grades E1-E6) 
were collected from the Armor Simulator Division, Weapons 
Department, at Fort Knox, Kentucky. Computer printouts of 
performance analysis records were sorted and filed by gunner name. 
The number of exercises available for an individual ranged from 
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three to twenty-one. Due to the quantity of data and limited 
resources, only the first, middle, and last exercises were recorded 
for each subject. The selection was based on the order listed on 
the session summaries and the availability of the exercise. 
A form was designed for organizing the data. This data 
included subject, training t.ype, exercise number, order of the 
exercise, date(s) of the exercise, trainer type, target types, 
soldiers' actual scores and recommended scores. (These variables 
are further defined in the Data Element Dictionary in Appendix Bi . 
As mentioned before, only the first initial, last name, grade, 
and MOS were available from the training records. An initial test 
sample of 120 records, along with dat e(s) of exercises were sent to 
the DMDC to be matched, by social security number, with the 
subject's background data. with the limited identifying 
information presented to DMDC, it was still possible to match 
subject background data to 84% of the subjects. The information 
requested and received from DMDC included the subject's ASVAB 
scores, AFQT score, mental category, age at entry, current age, 
gender, civilian education level, and years of service, and certain 
physical descriptors. 
This process of sorting printouts, transcribing to data forms, 
data entry, and record matching, along with other steps in 
converting flat records to a data base suitable for statistical 
ana lysis, required extensive time and resources. During the 
collection of the above data, it became apparent that the 
investment needed to obtain sufficient data for reliable analyses 
12 
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would likely e xceed the value of information obtained from t hose 
analyses. Based on the initial test sample of 120 sent to DMDC, 
fewer than 100 usable, matched records, with only three exercises 
per individual, were obtained and entered in nearly six 
person- months o f labor. Minimally adequate power for analysis of 
interrelationships of the number of variables involved would 
require well over 100 subjects (200 or more would be preferable) . 
In addition, previous studies (e.g., Graham, 1986) have suggested 
that performance measures can show accept able reliaQility (over 
.70), but that a number of exercise outcomes must be combined to 
achieve that reliability (Graham used the average of eight 
exercises) . Accordingly and with concurrence from the proj ect 
sponsor, acquisition of data records was terminated, and the 
preliminary data analyses in the original plan were omitted. 
Several useful generalizations were formed in the process of data 
collection and conversion. These are discussed, along with other 
findings and recommendations, in the next section. 
FINDINGS AND CONCLUSIONS 
Results of this effort and the earlier study by Uliano et ale 
(1989) suggest strongly that neither field data sets nor those from 
research studies will yield sufficient information in the form 
needed to define tradeoffs among training equipment features and 
configurations. Where potentially useful data exist, the 
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investment required to gather, collate and evaluate for suitability 
is extensive and may exceed the value of the obtained information. 
Specifically: 
A. Data sets collected for research purposes, although 
potentially useful for reanalysis, are rarely preserved 
after a study is completed. Likewise, field data 
generated at simulator sites are seldom archived. There 
are thus no readily av ailable data "pools" that can be 
easily accessed. 
B. In the present study, about 80% of individual trainees 
could be identified from name, rank, MOS, and date 
information, but the process added materially to time and 
cost. It's apparent that neither research studies nor 
fi e ld data record typically collect information on key 
MANPRINT variables such as aptitude, experience, prior 
t r aining, and so forth, nor do they record sufficient 
i de nt i fiers to efficiently obtain that information from 
other government data bases. 
C. Ma ny of the variables of interest in training equipment 
a nd training strategy tradeoffs (prior training, 
education, experience, gender, age, etc.) show little or 
no variation in naturally existing data sets, and 
relationships thus cannot be studied quantitatively. 
D. Existing data sets reviewed (field and research) 
contained no HFE-relevant 
simulator design . 
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E. 
F. 
Neither design features nor equipment configuration can 
be varied, either in eva l uation or in field use. 
Summary records available at field sites are intended for 
examining training progress rather than for skill 
measurement. Available summaries are typically in 
printout form, and there is no capability to vary or 
augment system outputs. 
The performance data produced by simulators may be 
inherently unsuitable for . analyzing the relationships of 
MANPRINT variables to performance. Most measures 
produced by simulators are "outcome" or "product" 
variables. Lane (1986) notes that outcome measures are 
historically of very low reliability. with the exception 
of Graham (1986), there are few reported reliabilities 
for measures from fielded simulators. Graham repor ts 
reliabilities above .70 for UCOFT measures. As noted 
above, these are based on an aggregate of eight 
exercises. Resul ts of other analyses, however, have 
indicated problems both with reliability and with 
convergent validity. Correlations in Hughes, Butler, 
Sterling and Berglund (1987, Tables C-3, 4,5) show a 
classic pattern of low relationships among UCOFT measures 
and between UCOFT measures and other indices of 
performance (Table VIII scores). In Turnage and Bliss 
(1989), correlations among UCOFT exercises were quite low 
(.15 to .33), and measures of the same performance (Time 
15 
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to Fire, etc . ) from UCOFT, TOPGUN and VIGS correlated no 
higher with themselves than they did with other 
dissimilar performances, suggesting both reliability 
problems and a lack of validity for the performance 
constructs defined by the measures. 
G. Given the considerable investment required to obtain and 
evaluate field data, and the uncertain metric properties 
of the measurements involved, existing data have a 
relatively poor cost/benefit return. Large amounts of 
data must be collected and analyzed before it can be 
determined whether or not those data have any utility for 
predictive purposes. 
RECOMMENDATIONS 
Findings of the present study and those of Uliano et al. 
(1 98 9) indicate that existing data sets are inadequate for 
de t e rmining and studying the MANPRINT variables tha t ma y be 
i mport ant for simulator and device design tradeoffs. Potentially 
us e ful data sets are limited in size, lack important identifying 
in f ormation on individual trainees, require excessive resources to 
col l ect and analyze, and involve measurement systems with 
indeterminate, probably unsatisfactory metric properties. These 
inadequacies lead to a series of recommendations that should be 
considered in developing a MANPR.l.NT program for training equipment. 
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Recommendation 1 
Future simulator designs should place g r e a ter emphasis on 
issues of performance measurement. It is important to recognize 
that performance measurement is not the same as recording large 
numbers of system transactions or the arbitrary selection of 
summary measures without careful analysis of measurement needs. 
The potential uses of simulator measures should be considered, and 
provisions should be made for obtaining not only those outputs 
useful for evaluating training progress, but al$9 thos.e...; which may 
provide feedback on the effectiveness of the device as part of a 
training system and on the importance of specific device features 
in achieving effective training. Thoughtful design of device 
software would allow for "pipes" into the system for convenient 
extraction of any additional data that might be needed for purposes 
not anticipated in initial requirements. Military standards, Data 
Item Descriptions (DIDs) and other procurement guidance documents 
should re f lect those priorities. 
Recommenda t ion 2 
Design and conduct a series of field studies. This would 
involve a set o f mi ni-experiments at simulator sites (COFT, SIMNET, 
etc.) in which individuals or teams differing in aptitude, 
experience, or other variables would receive training under 
differing equipment configurations, i.e., with different device 
features enabled or disabled. Although restricted in scope to 
those features that are modifiable on existing devices, such 
studies would contribute to an understanding of interactions 
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between features, selected MANPRINT variables, and training 
performance. This involves the dedicated use of training 
facilities for non-training purposes, and may be difficult to 
implement. Such studies should follow and build on laboratory 
studies which narrow the focus onto a limited set of key variables 
and features. 
Recommendation 3 
Many of the basic questions about device configuration and 
about appropriate measures of performance can be addressed in a 
research and development setting. A development program 
specifically focused on device design issues (HFE for training 
equipment) could be carried in a laboratory using either actual 
training equipment or computer "simulations" of the major 
characteristics of equipment. This approach would allow controlled 
variation of equipment features and trainee characteristics, and 
.. 
enable a focus on the most important development questions prior to 
the maj or investment required by field studies. It would also 
allow for specific determination of the reliability, construct 
validity and othe r properties of measure s ne eded f or field 
evaluations. 
Recommendation 4 
Concurrently with laboratory studies, e xamine mechanisms which 
reduce the necessity for analysis of individual trainee 
performance. Many of the difficulties described above arise from 
incomplete data sets, small sample sizes and other concerns 
associated with the compilation of individual records. If an 
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objective of analysis is to evaluate different alternative training 
equipment configurations or to distinguish among training 
strategies, it may be sufficient to estimate group tendencies. 
Equations which describe group tendencies can often be 
satisfactorily approximated from sources other than individual 
data. The structured use of expert opinion from instructors and 
other training personnel, and the "validity generalization" of 
relationships from other training domains offer promising 
alternatives when detailed data on individual performance cannot be 
economically acquired. 
For such approximative approaches to be effective, the 
information which they generate must be organized within a 
framework which structures the extraction of knowledge from expert 
sources and generalizations from other literature. The most 
advanced of these frameworks is the Isoperformance technique 
(Kennedy, Jones & Bal tzley, 1988) referred to previou$ly. It 
provides for definition of critical performances required of 
traine es, the relationships between training input status and 
training output status, and any equipment configuration differences 
that might affect the shape of those relationships. The additional 
research and development required to adapt the Isoperformance 
approach to training equipment evaluation should be considered as 
a useful adjunct to laboratory studies or as an alternative to 
field studies. 
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CONTACT SHEET 
organization/Company: ARI - ORLANDO FIELD UNIT 
POCs: Drs. Bob Witmer, Mike Singer, John Boldovici 
Resul ts: ARI Orlando was briefed on this effort. Two gunne ry 
training devices of different fidelity levels were 
selected initially as logical data sources. Dr. witmer, 
head of the one of device program when he was at Ft . 
Knox, was asked about using that device as a data source. 
He stated that the quality and quantity of data that was 
needed for our purposes did not exist. He suggested we 
investigate another, higher fidelity device, at Ft. Knox 
and gave us poes at Ft. Knox (Drs. Scott Graham and 
Barbara Black). ARI - Orlando agreed to serve on our 
advisory panel and recognized the importance of the 
project. 
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CONTACT SHEET 
organization/company: ESSEX CORPORATION 
POCs: Dr. Bob Kennedy 
Results: In our discussion with Dr. Kennedy we discovered a 
related project by Essex called "Isoperforrnance". 
Documentation and a demonstration diskette on the 
isoperforrnance model and methodology was requested and 
received from Essex. with minor , modifications, the 
isoperforrnance model has great potential for developing 
MANPRINT-type tradeoffs. HEL LABCOM and ARI HQ have both 
been briefed by Essex of the isoperforrnancetechnique and 
have expressed interest. 
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CONTACT SHEET 
organization/Company: ARI - FT. KNOX 
POCs: Drs. Scott Graham, Barbara Black, Don Haggard 
Results: Based on initial conversations with the poes at Ft. Knox, 
we decided to visit ARI to brief our project and solicit 
data sources. On our visit, we discovered the only 
potential data available at the time consisted of 550 
OSUT soldiers who performed experiments at the Armor 
Simulator Facility. Drs. Graham and witmer (who is now 
with ARI - Orlando) conducted the study. We discovered 
that SSNs were recorded on only a small percentage of the 
subj ect pool, and no other identifying information on the 
subjects were recorded or availabl e . In addition, the 
raw data had been discarded. It became evident that the 
best source of data would result from a v.isi t the 
simulator facility. We were provided with poes for the 
Armor Simulator Facility. 
A-25 
I 
I 
I 
I 
i 
~ 
I 
I 
, 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
~ 
CONTACT SHEET 
organization/company: AAI MANPOWER & PERSONNEL RESEAACH 
LABORATORY 
POCs: Dr. Frances Grafton 
Results: Dr. Grafton was project leader on a research effort to 
investigate relationship between Project A psychomotor 
and spatial tests and TOWII gunnery performance. Dr. 
Grafton mailed us a file layout of her data and, after 
several conversations ' with Dr. Grafton, we discovered 
that the raw data could be made available for reanalysis, 
but any identifying information on the subjects were not 
available. without this information, this data set was 
of little use for our purposes. 
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CONTACT SHEET 
organization/company: ARI - MANNED SYSTEMS GROUP 
POCs: Mr. John Miles 
Results: On August 3, 1989, we briefed Mr. Miles on our project 
and specific research approach. He requested a copy of 
the final report for Phase I of the effort. We learned 
from Mr. Miles that demographic or MPT data were 
available at the SSN level through the Freedom of 
Information Act~ Encryption to protect the individual's 
privacy was considered as a possible problem in obtaining 
these data. Mr. Miles has previously asked for data at 
this level and presented examples of data request 
letters. He was very interest in our approach and we 
promised to keep him informed of our progress and 
findings. As a side note, Mr. Miles had also been 
briefed on the Essex Isoperformance model. 
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CONTACT SHEET 
organization/company: ARI - FT. RUCKER 
POCs: Dr. Beth Thomas 
Resu1 ts: In our conversations with ARI - Ft. Rucker, we were 
directed to Dr. Thomas. She conducted a series of studies study 
using the SIMNETs to investigate the characteristics of an aviation 
flight model, as well as the training effectiveness of some flight 
tasks. More importantly, she stated that individ_ual subtect 
characteristics would be collected; however, since these pilot were 
all at "Readiness Level 1" the degree of variability in their 
backgrounds was in doubt. Also, the study was designed for an N of 
17 and was intended to use warrant and commissioned officers as 
subjects. We concluded that the subject pool was too small and, 
based on our experiences, we would not be able to get sufficient 
MPT data on commissioned and/or warrant officers. 
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CONTACT SHEET 
organization/Company: DEFENSE TRAINING & PERFORMANCE DATA CENTER 
(TPDC) 
POCs: Mr. AI. Boudreaux, Mr. Don Johnson 
Results: TPDC is a OSD organization whose charter involves 
organizing and disseminating data for a variety of tri-
service users. TPDC has access to large Army databases 
such as EMF, ATRRS, and an automated AR-611-2 01. TPDC 
also maintains their own databases representing an 
amalgamation of data sources. These databases are 
referenced by SSN. One approach to data col lection would 
be to use TPDC as a gateway to MANPRINT domain variables 
that could in turn be linked to device performances that 
had been collected separately. Unfortunately, TPDC is 
only one piece of the puzzle since they currently do not 
have access to the individual training dev ice per.formance 
data. Mr. Boudreaux and Mr. Johnson referred us to their 
sister organization, the Defense Manpower Data Ce nter 
(DMDC) in Montere y, California. TPDC is inte rested in 
our results, findings, and any i mplications regarding 
large scale institutional d a ta collection and archiving. 
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CONTACT SHEET 
organization/company: Defense Manpower Data center (DMDC) 
POCs: Mr. Mike Dove 
Results: We asked Mr. Dove if he could conduct a custom database 
search in order to link simulator performance data to an 
individual soldier. At the time of our conversation with 
Mr. Dove, we were in the process of collecting data from 
the COFT facility. Those new data consisted of only 
first initial, last name, MOS, grade, and date(s) of 
exercise. He informed us that he would first have to 
establish a SSN for that soldier then use it as the 
search field in the Active Duty File. He said this was 
a unique request, but he should be able to match better 
than 50% of the sample we send him. Resul ts of this 
little feasibility experiment demonstrated that DMDC was 
able to match better than 80% of the sample to MPT data 
in the Active Duty File. 
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CONTACT SHEET 
Organization/company: ARMOR SIMULATOR DIVISION, WEAPONS DEPARTMENT, 
FT. KNOX 
POCs: Mr. Sam Lipscomb, Chief Tank Branch 
Resul ts: On the advice of ARI - Ft. Knox and Mr. Lipscomb we 
traveled to the Armor Simulator Division to see if we 
could copy or even bring back archived performance 
summaries produced by the gunnery training d~vices houped 
there. Mr. Lipscomb gave usa tour of the facility, and 
showed us boxes of performance summary print-outs. These 
data are discarded between one to three weeks after the 
soldier has completed training. He said we were welcome 
to the data. We brought back over 100 records, and two 
weeks later he shipped us another 200 records. He was 
willing to keep shipping records as long as we required 
them. This arrangement worked out well and could 
potentially be used with other simulator sites. 
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CONT¥ CT SHEET 
organization/Company: HEL LABCOM 
POCs: Mr. Mike Golden 
Resul ts: Soon after proj ect kickoff we briefed LABCOM on our 
project and solicited data sources. They were unaware of any data 
sources that would fill our needs, and they admitted that literally 
hundreds of soldiers are tested each year through their command; . 
however, only performance outcomes are usually recorded . Predictor 
data of the kind we are interested in are usual l y ignored. They 
agreed that if they knew which predictor variables were important, 
or believed to be important, in forecasting training device or 
system performance, then they would begin to collect and 
investigate these data. 
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CONTACT SHEET 
organization/Company: u.s. ARMY OT&EA 
POCs: LTC Joe Bishop 
Resul ts: LTC. Bishop I s paper enti tIed: "MANPRINT in OT&E: A 
Multivariate Approach" was used as a point of departure for 
this current effort. We contacted LTC Bishop and briefed him 
on the goals and scope of this effort. As might be expected, 
he fully support our approach to the problem, but he doubted 
the probability of finding useful data (he is struggling with 
the same problem). He agreed that this was a necessary first 
step in determining the feasibility of such an approach. We 
agreed to keep him informed of our progress. 
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CONTACT SHEET 
organization/company: NAVAL TRAINING SYSTEMS CENTER (NTSC) 
poes: Dr. Art Blaiwes, Mr. Dan Dwyer 
Results: Dr. Blaiwes and Mr. Dan Dwyer are research psychologists 
for NTSC whose duties involve the design and evaluation 
of training systems or devices for the Navy. We briefed 
them on our project and asked for possible data sources. 
We followed several leads they gave us including a radar 
operator training device; however, we . soon found that 
there was an insufficient number of subjects, and there 
was no way to identify them for re-analysis purposes. 
This reaffirms our position that when using data 
collected post hoc, one has to use the data "as-is". For 
the most part, the data sets do not readily lend 
themselves to further analyses. 
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CONTACT SHEET 
organization/Company: AIR FORCE HUMAN RESOURCES LABORATORY (AFHRL) 
POCs: Dr. Dee Andrews 
Results: We contacted Dr. Andrews to ascert ain the availability of 
data from Air Force sponsored behavioral research projects. Dr. 
Andrews told us about a variety of projects at AFHRL. He wasn't 
too confident about finding the original raw data, and the studies 
that he quoted dealt with a relatively small number of pilots. 
with this information, we choose to concentrate our data collection 
efforts elsewhere. 
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DATA ELEMENT DICTIONARY 
NUMBER: 1 
VARIABLE NAME: Subject Identification Number -- Tank Commander 
CODE: SID TC 
DEFINITION: A unique number assigned to each tank 
commander. 
NUMBER: 2 
VARIABLE NAME: Subject Identification Number -- Gunner 
CODE: SID GUN 
DEFINITION: 
NUMBER: 
VARIABLE NAME: 
CODE: 
DEFINITION: 
NUMBER: 
VARIABLE NAME: 
CODE: 
A unique number assigned to each gunner. 
3 
training type 
TT 
Code describing the training t ype. 
Acceptable entries: 
1 sustainment 
4 
2 Transition 
3 = Cross 
4 = Basic 
exercise ID 
EXID 
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DEFINITION: Number identifying the exercise within a exercise 
group. 
NUMBER: 5 
VARIABLE NAME: target range 
CODE: RANGE 
DEFINITION: 
NUMBER: 
VARIABLE NAME: 
CODE: 
DEFINITION: 
NUMBER: 
VARIABLE NAME: 
CODE : 
DEFINITION: 
The range at which the target was positioned. 
Acceptable entries: 
1 = Short range (1500 meters) single targets 
2 = Long range (> 1500 meters) single targets 
3 = Short range (1500 meters) multiple targets 
4 = Long range (> 1500 meters) multiple targets 
6 
exercise group 
EXGRP 
Number identifying the exercise group. 
7 
reticle aim group 
RETAIM 
Denotes stationary or moving for both owntank and 
targets. 
1 = 
Acceptable entries: 
Stationary 
targets. 
owntank, stationary tank 
2 = Stationary owntank, stationary targets 
B-38 
NUMBER: 
VARIABLE NAME: 
CODE: 
DEFINITION: 
NUMBER: 
VARIABLE NAME: 
CODE: 
8 
3 = Stationary owntank, moving targets 
4 = Moving owntank, stationary targets 
5 = Moving owntank, moving targets 
6 = Stationary and moving owntank, stationary 
and moving targets 
Target Acquisition level of difficulty 
TADIFF 
Target acquisition difficulty of exercise 
targets. 
1 = 
2 = 
Acceptable entries: 
Day with unlimited visibility conditions, 
or night unlimited visibility requiring 
thermal sight. 
Dawn/dusk visibility conditions, day fog 
with thermal clutter, or night visibility 
with thermal clutter. 
3 = Day with limited/ ha zy visibility, or 
9 
night with thermal clutter. Frie ndly 
vehicles, friendly f i re, and enemy fire 
added as distractions. 
replication 
REP 
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DEFINITION: 
NUMBER: 
VARIABLE NAME: 
CODE: 
DEFINITION: 
NUMBER: 
VARIABLE NAME: 
CODE: 
DEFINITION: 
NUMBER: 
VARIABLE NAME: 
CODE: 
DEFINITION: 
Replication denotes target ordering in exercise. 
Four different target orders are possible (if the 
COFT exercise number is a five-digit number, this 
number is not included as assumed to be zero). 
10 
order of exercise 
ORDER EX 
The numerical order of the exercise within the 
exercise group completed by the subj ect as recorded 
on session summary print-out sheets. 
11 
date of exercise 
DATE EX 
The date(s) on which the exercise was performed. 
12 
TA recommended 
TAREC 
Recommended target acquisition di ff icul ty level 
assigned by the instructor. Acceptable entries: 
o No 
1 = Normal 
2 = Rapid 
B-40 
NUMBER: 
VARIABLE NAME: 
CODE: 
DEFINITION: 
NUMBER: 
VARIABLE NAME: 
CODE: 
DEFINITION: 
NUMBER: 
VARIABLE NAME: 
CODE: 
DEFINITION: 
7 
13 
RA recommended 
RAREC 
Recommended reticular aim level assigned by the 
instructor. Acceptable entries: 
1 4 
o = No 
1 = Normal 
2 = Rapid 
System Management recommended 
SMREC 
Recommended system management level assigned by the 
instructor. Acceptable entries: 
o = No 
1 5 
1 Normal 
2 Rapid 
trainer type 
TRAINER 
The type of trainer used. 
Acceptable entries: 
1 = UCOFT 
2 ICOFT 
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NUMBER: 16 
VARIABLE NAME: target type 
CODE: TType 
DEFINITION: Number reflecting the type of target engaged . 
Acceptable entries: 
1 = BMP 
NUMBER: 17 
2 = HIND D 
3 = T72-W 
4 = M2 
5 = TRUCK 
6 = TROOPS 
7 = M1 
8 = M60A3 
VARIABLE NAME: time ID 
CODE: TID 
DEFINITION: Subject' s time to targe t identification . 
NUMBER: 18 
VARIABLE NAME: t ime to fire 
CODE: TFIRE 
DEFINITION: Subject's average time to fire. 
NUMBER: 19 
VARIABLE NAME: time to hit 
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CODE: THIT 
DEFINITION: Subject's average time to achieve hi t . 
NUMBER: 20 
VARIABLE NAME: time to kill 
CODE: TKILL 
DEFINITION: 
NUMBER: 
VARIABLE NAME: 
CODE: 
DEFINITION: 
NUMBER: 
VARIABLE NAME: 
CODE: 
Subject's average time to achieve kill. 
21 
TA score 
TA SC 
Gunner's actual target acquisition score. 
Acceptable entries: 
o = F 
1 = C 
2 = B 
3 = A 
22 
RA score 
RA SC 
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DEFINITION: Gunner's actua l reticle aim score. 
Acceptable entri es: 
o = F 
1 = C 
2 = B 
3 = A 
NUMBER: 23 
VARIABLE NAME: SM score 
CODE: SM SC 
DEFINITION: Gunner's actual system management score. 
Acceptable entries: 
o = F 
1 = C 
2 = B 
3 = A 
DATA SUBMITTE D/ RE CEI VE D FROM DMDC 
NUMBER: 24 
VARIABLE NAME: Last Name 
LENGTH: 1 - 13 
DEFINITION: Subject's last name 
NUMBER: 25 
VARIABLE NAME: First Initial 
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LENGTH: 
DEFINITION: 
NUMBER: 
VARIABLE: 
LENGTH: 
DEFINITION: 
NUMBER: 
VARIABLE: 
LENGTH: 
DEFINITION: 
NUMBER: 
VARIABLE: 
LENGTH: 
DEFINITION: 
NUMBER: 
VARIABLE: 
LENGTH: 
DEFINITION: 
NUMBER: 
VARIABLE: 
LENGTH: 
1 
Subject's first initial 
26 
Rank 
2 
subject's rank 
27 
Date(s) 
11 
Month and day in which exercise/s were completed 
28 
Year 
4 
Fiscal year in which exercise/s were completed 
29 
Primary Military Occupational specialty (MOS) 
columns 60-62 
Subject's awarded MOS 
30 
ASVAB 
20 
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I DEFINITION: 
I 
NUMBER: 
I VARIABLE: 
I LENGTH: 
DEFINITION: 
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NUMBER: 
VARIABLE: 
LENGTH: 
DEFINITION: 
subject's ASVAB raw score for all subareas as 
recor ded in Active Duty File 
31 
MOS 
7 
subject's primary MOS as recorded in the Active 
Duty File. 
32 
Armed Forces Qualifications Test (AFQT) 
2 
subject's AFQT percentile score. This field 
represents the percentile score achieved by a 
service member on the AFQT or on another entry test 
which has been converted to an AFQT percentile 
equivalent. Acceptable range : 10-99 
33 
Mental category at Entry 
1 
subject's mental category at entry. 
Acceptable entries: 
1 category V 01-09 
2 = category IV C 10-15 
B-46 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
NUMBER: 
VARIABLE: 
LENGTH: 
DEFINITION: 
NUMBER: 
VARI ABLE: 
LENGTH: 
DEFINITION: 
NUMBER: 
VARIABLE: 
LENGTH: 
3 = category IV B 16-2 0 
4 = category IV A 21-30 
5 = category III B 31-49 
6 = category III A 50-64 
7 = category II 65-92 
8 = category I 93-99 
34 
Age at Entry 
2 
subject's . age at entry into the military. 
computed by subtracting the Date of Birth from 
the Basic Active Service Date (BASD). (If BASD 
is unknown then the Pay Entry Base Date is used). 
Values from 36-45 are recorded to 35. Values 
above 45 or less than 17 are recorded toO. 
35 
current Age 
2 
subject's current age as indicated in the Active 
Duty File. 
36 
Sex 
1 
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DEFINITION: 
NUMBER: 
VARIABLE: 
LENGTH: 
DEFINITION: 
Subject's gender. Acceptable Entries: 
o = male 
1 = female 
37 
Civilian Education 
2 
Subject's prior education level. 
Acceptable entries: 
01 = 1-7 years of elementary school 
completed 
02 = 
03 = 
04 = 
05 = 
06 = 
07 
08 = 
09 = 
10 = 
11 = 
8 years of elementary school completed 
1 year of high school completed 
2 years of high school completed 
3 or 4 years of high school completed, 
with no diploma or GED 
High School graduate, diploma, 
attendance certificate, or GED 
1 year cOllege completed 
2 years of college completed 
3 or 4 years of college completed with 
no diploma 
College graduate (Bachelor's) 
Masters degree 
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12 = 
13 = 
14 = 
Doctorate and First-Professional 
Degrees 
GED 
Alternate Education Credential 
PULHES1 and PULHES2 
4 
Subject's PULHES codes. A series of codes 
giving a description of an individual's physical 
normalcy. Each letter corresponds to a 
particular area of health as follows: 
P - General physical well-being 
U - Upper extremities 
L - Lower extremities 
H - Hearing 
E - Eyes and Vision 
S - psychiatric we ll-be ing 
Each area is scored from one through four : one, 
completely healthy; two, minor defect (such as 
wearing glasses); three, more serious defect 
requiring waiver for entry: and four, an 
unwaiverable defect. 
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NUMBER: 
VARIABLE: 
LENGTH: 
DEFINITION: 
NUMBER: 
VARIABLE: 
LENGTH: 
DEFINITION: 
NUMBER: 
VARIABLE: 
LENGTH: 
DEFINITION: 
NUMBER: 
VARIABLE: 
LENGTH: 
39 
Years of Service (YOS) 
2 
subject's years of military service. 
40 
Name 
27 
subject's last name followed by first initial as 
recorded in the Active Duty File. 
41 
Pay Grade 
2 
subject's Pay Grade 
Acceptable entries: 
00 = Enlisted 
01-09 = E01-E09 
Unknown 
10 Warrant Officer Unknown 
11-14 
20 = 
21-31 
42 
match flag 
1 
W01 - W04 
commissioned Officer Unknown 
01-011 
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DEFINITION: Indicates whether subject information from 
the Active Duty File was found to match with the 
submitted subject information. 
Acceptable entries: 
o = No match 
1 = Match 
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